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This invention relates to combustion chambers
- of the rotating type and as used in propulsion
apparatus. Rotation of the combustion chamber
produces very intimate intermingling of the com-
bustion liquids, and the centrifugal effect of the
rotating parts makes the provision of special feed
pumps for the combustion liquids unnecessary.
The centrifugal action also tends to distribute
any unvaporized liquids as a protective and cool-
ing film on the inner surface of the rotating
combustion chamber.

Such a rotating combustion chamber is shown
and fully described in the prior Goddard Patent
No. 2,395,403, issued February 26, 1946. In said
patent, effective means is also shown and de-
scribed for rotating the combustion chamber by
the reaction of spiral vanes mounted within the
discharge nozzle.

An important object of the invention is to pro-
vide improved constructions for feeding two dif-
ferent combustion liquids, as gasoline and liquid
oxygen, to a rotating combustion chamber, and
for effectively mixing and intermingling said
liquids as they enter the combustion chamber.
Provision is also made to prevent freezing of the
gasoline by the liquid oxygen.

A further feature of the invention relates to
the provision of improved means for cooling the
walls of such a rotating combustion chamber.

The invention further relates to arrangements 3

and combinations of parts which will be herein-
after described and more particularly pointed
out in the appended claims. .

Preferred forms of the invention are shown:in
the drawing, in which

Fig. 1 is a partial sectional side elevation of a
combustion chamber embodying an improved
feeding construction;

Fig. 2 is a perspective view, looking in the gen-
eral direction of the arrow 2 in Pig. 1;

Fig. 3 is a detail perspective view of certain
radial vanes to be described; and

Fig. 4 is a longitudinal sectional elevation of
a portion of a combustion chamber embodying
an improved cooling construection.

Referring to Figs. 1 to 3, a combustion chamber
C is shown which is supported for rotation on
bearings 10. The chamber C has an inwardly
convex end wall 12 provided with nozzle projec-
tions 14 each having a feed opening 15 through
which a combustion liquid, as liquid oxygen, may
be sprayed outwardly against the inner face of
the combustion chamber wall 18.

The combustion chamber C also has an end
casing 20 enclosing a jacket space S. An out-
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- tecting fllm over the inner face of this wall.

wardly and axially projecting conical portion 22

thereof encloses an annular feed passage 23 to
which liquid oxygen may be fed from a stationary
nozzle 25 through an end opening 26.

A tubular member 30 is mounted at the center
of the convex end wall 12 and projects outward
to form the inner wall of the passage 23. Any
suitable igniter 32 may be mounted in the tube 30.

Radial vanes 35 (Fig. 3) are mounted on the
tube 30 and support the convex end (2 and the
casing 20 in spaced relation. The vanes 35 pref-
erably have hook-shaped end portions 35¢ ex-
tending into the annular passage 23, which end
portions assist in picking up the liquid oxygen
and directing it into the channels between the
vanes, where it is transferred outwardly by
centrifugal force.

An annular casing 40 is mounted outside of
the axial projection 22 of the casing member 20
and is preferably spaced therefrom by a heat-
insulating sleeve #1. Gasoline or other liquid
fuel is fed from one or more nozzles 43 through
an annular opening #4 into the end of the mem-
ber #£0.

A plurality of tubes 46 extend outward from
the member 40 and connect said member to an
annular casing 50 surrounding the rear end por-
tion of the chamber C.

The gasoline flows by centrifugal force from
the annular member 40 to the annular casing
50 through the pipes 46, and is fed under pres-
sure from the member 50 to the chamber C
through spray openings 52, which are preferably
more or less closely aligned with the spray open-
ings 5 previously described.

"The gasoline and oxygen sprays thus engage
each other and are effectively mixed and inter-
mingled. The convex contour of the end wall 12
is desirable, as it tends to prevent separation
of the liquid oxygen from the end wall and thus
more effectively cools said wall.

A considerable portion of the oxygen injected
through the spray openings i5 directly engages
the cylindrical chamber wall {6 and forms a pro-
It
should be noted that the tubes 46 are substan-
tially spaced from the end casing 20, so that
freezing of the gasoline in the tubes 46 is effec-
tively prevented. . ' v

If additional cooling is desired, a jacket J hav-
ing an outer wall 60 and an inner wall 61 may be
mounted in fixed position outside of and con-
centric with the combustion chamber C and its
nozzle N. A cooling liquid, as water; - may be
supplied to the jacket space through a feed pipe
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63, from which it will be sprayed on the buter
surface of the chamber wall {6 through a plu-
rality of feed openings 65. It is desirable that
the openings 65 be very fine, so that the sprays
engaging the wall 18 may be immediately vapor-
ized. Otherwise the rapid rotation of the cham-
ber C may cause the cooling liquid to be thrown
outward and separated from the chamber wall,
thus largely reducing the cooling effect.

Having thus described the invention and the
advantages thereof, it will be understood that
the invention is not to be limited to the details
herein disclosed, otherwise than as set forth in

" the claims, but what is claimed is:

1. In g rotating combustion apparatus, a ro-
tating combustion chamber having an end wall
with an axially offset cylindrical portion and
having a plurality of outwardly-directed spray
openings in said offset portion and near the pe-
riphery of said wall, an annular casing member
surrounding the upper part of said combustion
chamber and having a plurality of spray open-
ings directed inward through the combustion
chamber wall and toward the axis of said com-
bustion chamber, and means to supply combus-
tion liquids to said two sets of openings.’

2. In a rotating combustion apparatus, a ro-
tating combustion chamber having an end wall
with an axially offset cylindrical portion and
having a plurality of outwardly-directed spray
openings in said offset portion and near the pe-
riphery of said wall, & jacket for said end wall, an
annular casing member surrounding said com-
bustion chamber and having a plurality of spray
openings directed inward through the combus-
tion chamber wall and toward the axis of said
combustion chamber, means to supply liquid oxy-
gen to said end wall jacket, and means to sup-
ply gasoline to said annular casing member,
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3. The combination in a rotating combustion
apparatus as set forth in claim 2, in which the
latter means comprises an axlal sleeve, and a
plurality of radiating tubes spaced from said end
wall jacket and connecting said sleeve to said an-~
nular casing member. )

4, The combination in g rotating combustion
apparatus as get forth in claim 2, in which the
oxygen-supplying means comprises an  axial
sleeve opening into the jacket space, and radial
vanes in sald sleeve and jacket, which vanes hold
said sleeve and jacket in spaced relation and sub-
divide the jacket space and have curved entrance
ends in sajd sleeve to engage and divert the
entering Uquid oxygen into said subdivided
jacket space.

5. In a rotating combustion apparatus, a ro-
tating combustion chamber having an end wall
having outwardly displaced portions providing a
plurality of outwardly-directed spray openings
near the periphery of said wall, an annular cas-
ing member surrounding sald combustion cham-
ber and having a plurality of spray openings in-
wardly-directed to said combustion chamber and
adjacent sald outwardly-directed openings, and
means to supply combustion ‘liquids to said two
sets of openings.

ESTHER C. GODDARD,
Execulriz of the Last Will and Testament of
Robert H. Goddard, Deceased,
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